Purpose. To review the records of 363 patients with severe gluteal muscle contracture to determine its mechanism, underlying pathology, and treatment outcome. Methods. Records of 136 males and 227 females aged 5 to 18 (mean, 12.2) years who underwent Z-plasty for bilateral (n=347) or unilateral (n=16) severe gluteal muscle contracture were reviewed. Severe gluteal muscle contracture was classified as typical (n=52) or special (n=311). The typical type is associated with symptoms of positive out-toe gait, Ober sign, backextending test, cross-leg test, squatting with knee side-by-side test, and hip dysfunction. It is further subdivided into mild (n=0), moderate (n=40), or severe (n=12). The special type is associated with additional symptoms of pelvic tilt and leg length discrepancy (<2 cm in 181 hips, 2-4 cm in 82 hips, and >4 cm in 48 hips). 311 hips had pelvic tilt and 47 hips had lumbar compensatory scoliosis. Treatment outcome was assessed at 6 months. Hip functional score was assessed at the final follow-up. Results. The mean hospitalisation period was 11 days. After a mean follow-up of 1.5 years, the mean hip functional score improved from 8.03 to 11.69; improvement was higher in children (age 5-13 years) than in adolescents (age 14-18 years) [3.7 vs. 2.9, p<0.001]. At 6 months, outcome was excellent in 280 hips, good in 80, fair in 3 hips, and poor in 0. The 3 hips with fair outcome had persistent slight pelvic tilt and swaying gait. Two of them had preoperative leg length discrepancy >4 cm, and intra-operatively the contracture band severely affected the joint capsule. The third patient did not comply with postoperative exercises. Conclusion. Surgical treatment for severe gluteal muscle contracture achieved good outcome.
and contracture of the gluteus and its fascia, resulting in hip joint dysfunction and abnormal posture and gait patterns. 1 It usually arises from repeated intramuscular injection into the gluteal region during childhood. 2 It occurs more commonly in China. [3] [4] [5] [6] Severe gluteal muscle contracture may result in pelvic tilt and leg length discrepancy. 7, 8 Surgery is the treatment of choice; conservative treatment only aggravates the condition. 6, 7 This study reviewed the records of 363 patients with severe gluteal muscle contracture to determine its mechanism, underlying pathology, and treatment outcome.
Materials and Methods
Records of 136 males and 227 females aged 5 to 18 (mean, 12.2; standard deviation [SD], 4.0) years who underwent Z-plasty for bilateral (n=347) or unilateral (n=16) severe gluteal muscle contracture between January 2008 and June 2014 were reviewed.
Severe gluteal muscle contracture was classified as typical (n=52) or special (n=311). 5 The typical type is associated with symptoms of positive outtoe gait, Ober sign, back-extending test, cross-leg test, squatting with knee side-by-side test, and hip dysfunction ( Fig. 1 ). According to the cross-leg test, it is further subdivided into mild (n=0), moderate (n=40), or severe (n=12). The special type is associated with additional symptoms of pelvic tilt and leg length discrepancy (<2 cm in 181 hips, 2-4 cm in 82 hips, and >4 cm in 48 hips). 311 hips had pelvic tilt and 47 hips had lumbar compensatory scoliosis.
Gait abnormality was determined by the neckshaft angle and centre-edge angle on radiographs. 9, 10 Contracture strips and muscle thinning was detected using ultrasonography or magnetic resonance imaging (MRI). Ultrasonography cannot detect deep fibrosis tissue, 11 whereas MRI can clearly reveal the anatomic structure and location, extent, and severity of the disease, and enable a reliable surgical plan. 12 Z-plasty was performed under spinal or intratracheal general anaesthesia with the patient placed in a lateral position. The knee was kept in extension to tighten the fascia lata. The affected hip was then actively flexed and extended, and the contracture strip could be felt to flip anteriorly over the greater trochanter as the hip was flexed. A 10-cm curved skin incision was made over the greater trochanter. An 8-cm longitudinal incision was then made in the fascia lata just anterior to the tight band. The contracture strips were grey-white, inelastic, and dense fibrous scar tissue. They can be identified by direct visualisation and palpation intra-operatively. The inflamed and thickened iliotibial band was usually located in the anterior portion of the structure; thus the incision should be anterior to the centre of the greater trochanter, within the thickened portion of the band. 13 A second incision was made at the proximal end of the first incision and directed anteriorly and distally. A third incision was made at the distal end of the first incision, cutting through the tight band posteriorly. 14 The 2 arms of the Z-plasty made a 45º angle with the vertical incision, and the flaps were dissected free from the underlying tissue. Depending on the severity of the contracture, the tensor fasciae, gluteus maximus, gluteus medius, gluteus minimus, or joint capsule was released until the Ober sign disappeared (Fig. 2) . When contracture involved the deep tissue (such as joint capsule), the fibrotic tissue (usually located in the posterosuperior region of the joint capsule) was cut open to restore adduction of the hip joint. No joint capsule was resected. A plasma knife was used to stop bleeding, and the main blood supply to the joint capsule was not affected. The sciatic nerve should be carefully protected when releasing deeper muscles. A drainage tube was placed in the wound, and the incision was closed in layers, with the knee and hip flexed. Postoperatively, functional exercises to extend the hip muscles and move the hip joint were encouraged under analgesia. These included straight walking, adducting the hip joint several times a day, squatting with knees side by side gradually to achieve flexion of both hip and knee joint >90º (with the heels maintaining contact with the ground), sitting with the waist straightened and the legs crossed (with the back of one thigh touching the front of another thigh). Patients with leg length discrepancy were encouraged to perform skin traction of the shorter leg, downward and upward movement of both legs in a supine position (shorter leg stepping downward while longer leg moving upward repeatedly), and movement of the pelvis to straighten the hip muscles.
Treatment outcome was assessed at 6 months according to the study by Liu et al. 7 Excellent was defined as first-stage wound healing, normal gait, disappearance of the signs and pelvic tilt, equal leg length, level-5 hip muscle strength, and normal range of motion (ROM). Good was similar except that hip muscle strength was at level 4 and ROM loss was <10%. Fair was defined as first-stage wound healing, disappearance of most signs and abnormal gait, slight pelvic tilt, leg length discrepancy <1.5 cm, level-3 or -4 hip muscle strength, and loss of 10-25% of ROM. Poor was defined as first-stage wound healing, uncorrected gait, positive signs and pelvic tilt, leg length discrepancy >1.5 cm, hip muscle strength lower than level-3, and loss of >25% of ROM. Hip functional score was assessed at the final follow-up according to the study by Mao et al. 15 results
In 40 hips with typical-type moderate contracture, the gluteus medius and gluteus minimus were mildly affected; the contracture mainly involved the tensor fasciae lata and gluteus maximus. In 12 hips with typical-type severe contracture, the hip joint capsule was also involved in addition to the gluteal muscles and their fascia. All typical-type contractures involved both sides. In 311 hips with special-type contracture, the contracture mainly involved the gluteus medius and gluteus minimus, and was associated with mostly the gluteus maximus and its fascia and partially the hip joint capsule.
The mean hospitalisation period was 11 (SD, 1.3; range, 7-14) days. After a mean follow-up of 1.5 (range, 0.5-2.5) years, the mean hip functional score improved from 8.03 (SD, 0.87) to 11.69 (SD, 1.07); improvement was higher in children (age 5-13 years) than in adolescents (age 14-18 years) [3.7 vs. 2.9, p<0.001, Table) . At 6 months, outcome was excellent in 280 hips, good in 80, fair in 3 hips, and poor in 0. The 3 hips with fair outcome had persistent slight pelvic tilt and swaying gait. Two of them had preoperative leg length discrepancy >4 cm, and intra-operatively the contracture band severely affected the joint capsule. The third patient did not comply with postoperative exercises.
Figure 2
The muscle of contracture is released.
Parameter
Hip The gluteus medius is located on the lateral surface of the hip joint; its main function is hip abduction. The gluteus minimus is located in the inner side of the gluteus medius; it is considered a part of the gluteus medius in terms of anatomic and physiological function. Both are relaxed in the normal standing position. In patients with gluteal muscle contracture, the contracture band is tight in the standing position because of decreased elasticity and shortened muscle fibres, leading to a drag effect on the pelvis and femur. This mechanism abducts the leg and destroys the balance of the pelvis, resulting in pelvic tilt and leg length discrepancy. Pelvic tilt usually occurs in patients with special-type contracture and not in patients with typical-type (bilateral) contracture. Leg length discrepancy affects gait and running, standing posture, postural sway, and increases the incidence of scoliosis. 16 Contracture makes muscle fibres less elastic. Contracture can involve the tensor fasciae lata, gluteus maximus, gluteus medius, gluteus minimus, hip external rotation minor muscles, and joint capsule, but the gluteus maximus contracture alone does not cause pelvic tilt.
conclusion Surgical treatment for severe gluteal muscle contracture achieved good outcome.
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